Oxidized frying oil and its polar fraction fed to pregnant mice are teratogenic and alter mRNA expressions of vitamin A metabolism genes in the liver of dams and their fetuses.
We previously observed a higher incidence of congenital malformations in the fetuses of dams fed an oxidized frying oil (OFO)-containing diet during pregnancy. In this study, we hypothesized that, during pregnancy, maternal ingestion of OFO, specifically the oxidized components (i.e. the polar fraction), modulates peroxisome proliferator-activated receptor (PPARα) or aryl hydrocarbon receptor (AhR) transactivity, altering the metabolism of retinoic acid (RA), a well-characterized morphogen, resulting in teratogenesis. Pregnant C57BL/6J mice were divided into four groups which, from d1 (conception) to d18, were fed a diet containing 10 g/100 g of fresh soybean oil (SO), OFO or the non-polar (NP) or polar (PO) fraction of OFO. Reporter assays testing the transactivity of PPARα and AhR showed that free fatty acids from OFO, specifically the PO fraction, up-regulated PPARα transactivity and down-regulated AhR transactivity. In vivo study showed that the PO fraction group had a significantly higher number of dead fetuses and resorptions per litter than the SO and NP fraction groups. The incidence of abnormalities in terms of gross morphology and skeletal ossification of the fetus was greatest in the PO fraction group, followed by the OFO group, both values being significantly higher than in the other two groups. Hepatic expression of genes encoding enzymes associated with RA synthesis and catabolism in dams and fetuses was differentially affected by PO fraction assault. We conclude that OFO-mediated teratogenesis is associated with disturbed RA metabolism in the dams and fetuses caused, at least in part, by modulation of PPARα and AhR transactivity by the oxidized components in OFO.